A combined PET/CT scanner: the path to true image fusion.
Software-based image fusion is used routinely for the alignment of functional and anatomical images of the brain. For other parts of the body, image registration is more problematic owing to differences in patient positioning, scanner bed profiles and the involuntary movement of internal organs. An alternative to the software approach is a scanner that acquires both function and anatomy during a single imaging session: a fusion of the technologies rather than a fusion of the images post hoc. Consequently, we designed and built a prototype combined PET and CT scanner comprising a clinical CT and a clinical PET scanner mounted together in a single gantry. Over 300 cancer patients have been imaged in the scanner to establish the clinical value of the combined PET/CT approach. The CT images were used to provide essentially noiseless attenuation correction factors for the PET data. The widespread interest created by the patient studies acquired with the prototype PET/CT stimulated commercial activity and several major vendors of medical imaging equipment now offer combined PET/CT designs. This paper reviews the development of the combined PET/CT scanner, and illustrates the clinical aspects with some typical studies in cancer patients. The potential impact on medical practice of the commercial availability of PET/CT scanner technology at affordable cost is assessed.